OK THE CHANGES OF  TEMPERATURE   PRODUCED  BY THE RAREFACTION" AND CONDENSATION OF AIR.
BY J. P. JOULE, ESQ.*
IN a paper t which was read before the Chemical Section of the British Association at Cork, I applied Dr. Faraday's line discovery of magneto-electricity in order to establish definite relations between heat and the ordinary forms of mechanical power. In that paper it was demonstrated experimentally that the mechanical power exerted in turning a magneto-electrical machine is converted into the heat evolved by tho passage of the currents of induction through its coils; and, on tho other hand, that the motive power of the electro-magnetic engine is obtained at the expense of the heat due to the chemical reactions of the battery by which it is worked. I hope, at a future period, to be able to comnmnieate some now and very delicate experiments, in order to ascertain the mechanical equivalent of heat with the accuracy which its importance to physical science demands. My present object is to relate an investigation in which I believe I have succeeded in successfully applying the principles before maintained to tho changes of temperature arising from the alteration of the density of gaseous bodies—an inquiry of groat interest in a practical as wall as theoretical point of view, owing to its bearing upon tho theory of the steam-engine.
Dr. Cullen and Dr. Darwin appear to have been the first who observed that the temperature of air is decreased by rarefaction and increased by condensation. Other philosophers have subsequently directed their attention to the subject. Dalton
* The experiments were made at Oak Field, Wlialley Range, near Manchester.
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